PACAP induces neurite outgrowth in cultured trigeminal ganglion cells and recovery of corneal sensitivity after flap surgery in rabbits.
To evaluate the ability of pituitary adenylate cyclase-activating polypeptide (PACAP) to induce growth of neuronal processes in cultured trigeminal ganglion cells, and to accelerate neurite outgrowth and recovery of corneal sensitivity after creation of a corneal flap in a rabbit model of laser-assisted in situ keratomileusis (LASIK) surgery. Animal study. The cDNA of rabbit PACAP was sequenced, and the expression of PACAP receptors in the trigeminal ganglia from rabbits was quantified by quantitative real-time polymerase chain reaction. Trigeminal ganglion cells were isolated from rabbits and cultured for 48 hours with or without PACAP27 (bioactive N-terminal peptide from PACAP). Cells were stained with antibody against neurofilaments, and neurite outgrowth was quantified by cell counting. In the rabbit LASIK model, a corneal flap with a planned thickness of 130 microm and 8.5 mm diameter was created with a microkeratome. The rabbits then received eyedrops containing PACAP27 four times a day for eight weeks, and corneal sensitivity was measured. Neurite outgrowth was assessed by staining histologic sections of the flap area for cholinesterase. The deduced amino acid sequence of PACAP in rabbit was identical to that of human. PACAP receptor, PAC1, was highly expressed in trigeminal ganglia from newborn and adult rabbits. PACAP27 at 1 microM induced growth of neuronal processes in cultured primary trigeminal ganglion cells. In the LASIK model, extensions of neuronal processes from amputated nerve trunks in cornea were observed after administration of eyedrops containing 1 or 10 microM PACAP27. The 10 microM PACAP27 treatment also greatly accelerated recovery of corneal sensitivity. PACAP may be a candidate drug for ameliorating dry eye after LASIK surgery.